We report on colloidal synthesis of InP and InN nanocrystals (NCs) from organometallic precursors in a noncoordinating solvent using myristic acid as a ligand. The results of NC structural and optical characterization are presented.
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OCIS codes: (160.6000) Semiconductors, including MQW; (160.2540) Fluorescent and luminescent materials
The most mature and most extensively studied colloidal semiconductor nanocrystals (NCs) belong to the II-VI material systems [1, 2] , while colloidal III-V NCs are much less advanced because of their complicated synthetic chemistry. Yet, they possess a number of properties making them very attractive for optical applications, such as smaller effective masses and larger exciton diameters, resulting in more pronounced quantum size effects, and potentially stronger (although not yet demonstrated) luminescence. As such, they are of interest as potential highspeed nanophosphors for conversion of UV light into visible emission.
The synthetic routes to colloidal III-V NCs have been largely an adaptation of the processes developed for the II-VI system [3] [4] [5] . However, different chemical properties of III-V semiconductors cause the results to be inferior to those achieved with the II-VI NCs. The quality of III-V NCs synthesized in coordinating solvents has been reported to be dramatically lower than that of typical II-VI colloidal NCs. The typical synthesis requires a very prolonged heating during processing and takes up to 3-7 days. It produces relatively polydisperse nanoparticles that very often do not show any distinguishable absorption peak. Recently, a much faster (3-4 hours per run, instead of several days), "greener" (more environmentally benign), and more user-friendly method to synthesize III-V NCs in a noncoordinating solvent has been reported that used fatty acids with well-defined chain lengths as the ligands [6] . High quality nearly monodisperse InP and InAs NCs were synthesized using palmitic acid (PA) and myristic acid (MA) as the ligands in noncoordinating octadecene (ODE).
In this paper, we report on colloidal synthesis of InP and InN NCs performed according to a scheme modified after [6] . Fatty acids with chain lengths of 12-14 are the best ligands to be used with ODE as noncoordinating solvent. So far, only noncoordinating solvents have produced narrow size distribution of InP NCs. With the nucleation and growth rate depending on the length of the hydrocarbon chain, MA was found to be one of the best ligands, since it has an intermediate chain length optimal for the balanced nucleation and growth rate desired for the growth of relatively monodisperse nanocrystals. The optimal molar ratio of In:MA was found to be 1:3 [6] .
In a typical synthesis of InP NCs, 0.29 g of In(Ac) 3 is mixed with 50 ml of dry ODE and 0.68 g of MA in a three-neck flask under argon flow. All steps are carried out using a Schlenk line and other standard airless procedures. The mixture is heated to 100-120 ºC and then pumped for 2 hours using a mechanical vacuum pump. The system is then further heated to 270 ºC under argon flow. In a glovebox, 0.125 g of tris(trimethylsilyl)phosphine [P(TMS) 3 ] is dissolved in 20 g of ODE (providing 2:1 molar ratio between indium and phosphorus) and injected into the hot reaction flask. Upon injection, the solution rapidly changes color from yellow to orange to red, which corresponds to the size of the particles and the emitted wavelength. The synthesis is stopped when desired color, bright red in our case, is reached. Finally, the solution is cooled down, and InP NCs are precipitated using 1 part of methanol to 5 parts of acetone and dissolved in hexane.
The process we have adopted for InN NC synthesis is analogous to InP NCs. Tris(trimethylsilyl)amine [N(TMS) 3 ] is used instead of P(TMS) 3 to serve as the nitrogen precursor. To keep the molar ratio between indium and nitrogen 2:1, the same as it was between indium and phosphorus in the case of InP NCs, 0.118 g of N(TMS) 3 is used. The InN NCs form at 315 ºC, with the solution turning yellow. Methanol and acetone are used to precipitate the InN NCs that are then dissolved in hexane.
InP and InN NCs were characterized by TEM, energy dispersive spectroscopy, electron diffraction, and steady state UV-VIS optical absorption and photoluminescence spectroscopies. As revealed by the TEM image in Fig. 1a , InP NCs are formed as high quality, highly monodisperse crystals of approximately 4 nm in diameter. The TEM a1750_1.pdf CTuN5.pdf characterization of the synthesized InN crystals (Fig. 1b) shows that they consist of small particles, approximately 3 nm in diameter, clustered together. 2.
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6.0x10 Fig. 2a shows the excitonic absorption peak in UV-VIS spectrum of InP QDs centered around 585 nm and not quite well resolved, which is not, however, caused by a wide size distribution. The main feature in the PL emission spectrum (Fig. 2b) around 630 nm comes from band-edge emission. The longer-wavelength tail of the PL emission extending into the infrared most likely indicates involvement of surface-related states in the radiative recombination.
In conclusion, InP and InN NCs were synthesized on a Schlenk line from appropriate organometallic precursors in a noncoordinating ODE solvent using myristic acid as the ligand. The InP NCs were formed as high quality and highly monodisperse nanocrystals of cubic structure, approximately 4 nm in diameter, showing 585-nm absorption peak and 630-nm emission peak. The InN NCs formed clusters, where each individual NC of hexagonal structure was approximately 3 nm in diameter. InN NCs exhibited 273-nm absorption peak and 505-nm emission peak. To our best knowledge, this is the first report of colloidal InN NC synthesis.
